Anti-inflammatory properties of cerium oxide nanoparticles.
The valence and oxygen defect properties of cerium oxide nanoparticles (nanoceria) suggest that they may act as auto-regenerative free radical scavengers. Overproduction of the free radical nitric oxide (NO) by the enzyme inducible nitric oxide synthase (iNOS) has been implicated as a critical mediator of inflammation. NO is correlated with disease activity and contributes to tissue destruction. The ability of nanoceria to scavenge free radicals, or reactive oxygen species (ROS), and inhibit inflammatory mediator production in J774A.1 murine macrophages is investigated. Cells internalize nanoceria, the treatment is nontoxic, and oxidative stress and pro-inflammatory iNOS protein expression are abated with stimulation. In vivo studies show nanoceria deposition in mouse tissues with no pathogenicity. Taken together, it is suggested that cerium oxide nanoparticles are well tolerated in mice and are incorporated into cellular tissues. Furthermore, nanoceria may have the potential to reduce ROS production in states of inflammation and therefore serve as a novel therapy for chronic inflammation.